Broiler performance to the end of the rearing period may be negatively influenced by delayed access to feed and water immediately after hatch. This study was conducted with 320 Ross 308 broiler chicks, to evaluate the influence of delayed access to feed and water during the neonatal period (0, 16, 32 and 48 h) on performance and gastrointestinal (GIT) growth. The experiment was conducted as a complete randomized design (four replicate, each with 20 chicks). The results showed that extending post-hatch deprivation of feed and water had a significant negative impact on bird performance. Broilers deprived for 48 h had lower body weights, average daily gains and feed intakes compared to the control and to a lesser extent to the other treatments. Average daily gain, daily feed intake and feed conversion ratio were mostly significantly affected by feed and water deprivation regimens during the first week of the rearing period. At marketing age, the negative impact of severe feed and water deprivation on the birds' performance was substantially decreased, though birds with a 48 h delayed access to feed and water had lower average daily gains and feed intakes compared to the control. Birds mortality rate (%) was not affected by feed and water deprivation during the neonatal period. The results also indicated that the relative weights of the jejunum, ileum and liver of birds getting access to feed and water only at 48 h after arrival were significantly lower when compared to the other groups. The broiler carcass characteristics, abdominal fat percentage at 42 days of age, and gastrointestinal measurements at 21 and 42 days of age were not influenced by the different treatments. In conclusion, the results of this experiment confirmed that immediate access to feed and water after placement will ensure the optimal performance of broiler chicks at market age, and that broiler chicks do not have enough potential to fully compensate for growth retardation caused by long-term deprivation of feed and water during the neonatal period.
Recent studies (Noy & Sklan, 1998; Uni et al., 2003) demonstrated that the immediate access of birds to feed and water during this critical period increases subsequent performance in both chicks and poults via different mechanisms, including improved nutritional maturity of the bird, stimulation of yolk sac utilization, increased intestinal development and long-term metabolic effects.
Little research has been undertaken on the long-term effects of feed and water deprivation during the neonatal period on broiler performance up to marketing age. On the other hand, assessment of ability of broiler chicks to compensate short-term delayed access to feed and water is critical for broiler farm managers. Therefore, the objective of this experiment was to evaluate the effects of delayed access to feed and water for up to 48 hours on broiler chick performance.
Materials and Methods
Three hundred and twenty day-old Ross 308 broiler chicks were obtained from a local commercial hatchery approximately two hours after clearing from the shell. The birds were of mixed sex with approximately the same ratio of males to females. The age of the broiler breeder flock was 32 weeks. The study was carried out at the Animal Science Department of the University of Kurdistan, Kurdistan, Iran. The birds were transported to the facility within 30 min. Chicks were randomly allocated to four treatments so that the mean weight of each group was approximately the same. Each treatment was replicated four times (20 chicks per pen) in a complete randomized design. The chicks were housed throughout the experiment on floor pens (1.25 × 1.4 m) containing wood shavings. Light was provided continuously for the first day age, all birds were weighed by pen, and feed intake was recorded at the same time for the determination of the feed conversion ratio (FCR) per pen. Mortality was recorded daily and feed consumption data were corrected for body weight of mortality. Average body weight, daily gain and FCR were determined for each period and for the overall experiment. At 3, 21 and 42 days of age four birds from each treatment were selected randomly for assessment of gastrointestinal development. These chicks were weighed, killed by cervical dislocation and the abdominal cavity was opened. The yolk sac (at 3 d), proventriculus, gizzard, liver and small intestine were separated, and the weights of the yolk sac, liver (without gallbladder), proventriculus, pancreas and gizzard (after digesta removal) were recorded and their weights (%) relative to body weight were determined. At 42 days of age, the carcass characteristics (percentage of processed and unprocessed carcass, breast, thighs, drums, abdominal fat) of four birds, which had been used for gastrointestinal measurements, were determined.
Data were analyzed according to General Linear Model (GLM) procedure of SAS (SAS institute, 2001) as a CRD experiment. Significant differences among treatments were determined at P <0.05 by Duncan's new multiple range tests. The results of the present study are summarized in Tables 2 to 6 . The results showed that the average body weight of the birds at 11, 16, 21, 28, 35 and 42 days of age was significantly (P <0.05) influenced by time of access to feed and water (Table 2 ). The chicks that had access to feed and water immediately after arrival at the experimental facility had higher body weights compared with the birds fasted for 48 h. The adverse effects of long-term feed and water deprivation (48 h) at post-hatch on the live weight of the birds were still evident at marketing age (42 d). However, the birds with shorter periods of feed and water deprivation (up to 32 h), were capable of gaining enough weight during the rest of rearing period to compensate for the early growth retardation. The results also indicated that the effects of feed and water deprivations on average daily gain of the birds were significant (P <0.05) during 1 -11, 1 -21 and 1 -42 days of age. Feed and water deprivation also influenced average daily feed intake (P <0.05) during 1 -11, 1 -21 and 1 -42 days of age, where chicks with immediate access to feed and water had higher feed consumption rates during these growth periods. Feed conversion ratio was only significantly (P <0.05) influenced by delayed access to feed and water on placement during the first week of age. The results of the present experiment showed that absolute and relative weight of residual yolk sac to body weight at three days of ages were not influenced (P >0.05) by duration of feed and water deprivation (Table 4) . However, as shown in Table 5 , relative weight (%) of the jejunum, ileum and liver at three days of ages significantly (P <0.05) decreased by extending the duration of feed and water deprivation. The negative effects of lag of access to feed and water on relative weight (%) of aforementioned organs disappeared at 21 and 42 days of age. The results also indicate that relative weight of the duodenum, pancreas, proventriculus and gizzard at 3, 21, and 42 d of age were not affected by feed and water deprivation. The broiler carcass relative weights (breast, thighs and drums) and abdominal fat percentage were not significantly affected by time of access to feed and water (P >0.05) at 42 days of age (Table 6) . The results of this experiment are in agreements with previous findings (Noy & Sklan, 1998; Corless & Sell, 1999; Noy & Sklan, 1999; Batal & Parsons, 2002) , that the extended deprivations from feed and water during the first hours of arrival at the farm have long-term adverse effects on the performance of birds even up to market weight. Batal & Parsons (2002) have indicated that an early access to nutrients triggers the growth process and results in considerable performance benefits. The results of the present experiment also demonstrated that feed and water deprivation have adverse effects on bird performance, which is mainly mediated via retardation of feed intake rather than disturbances in feed utilization ability. Noy & Pinchasov (1993) indicated that broiler chicks with delayed access to feed and water for 24 h post-hatch had a lower feed consumption up to 40 d of age. Corless & Sell (1999) also reported that 30 and 54 h delayed placement in poults decreased cumulative 28 d feed consumption compared with 6 h delay placement. These findings are also in agreement with reports claiming that appropriate nutrition and access to feed close to hatch can accelerate growth performance of broiler chicks via different mechanisms such as gastrointestinal development, increase absorptive surface area and thus enhance nutrient assimilation, contribute to muscle growth and finally result in increased marketing performance (Uni et al., 1998; Noy & Sklan, 1999; Moore et al., 2005) .
Results and Discussion

Conclusions
The results of this experiment indicate that providing neonatal chicks with an appropriate mix of essential macro and micro nutrients as soon as possible, is essential for development of supplying organs such as the gastrointestinal tract. Without proper development of supplying organs during earlier days of life, the growth of broiler chicks would suffer significantly from insufficient absorption of essential nutrients to meet growing requirements of demanding organs such as muscles in the most important period of lifespan with the highest potential for growth. However, the broiler chicks posed an amazing ability to recover in gastrointestinal development at 21 and 42 days of ages from the negative impact of early moderated feed and water deprivation. However, they needed more time to fully compensate from the reduced growth rate in the earlier part of the growth period due to feed and water deprivation, to a comparable level in birds subjected to a moderate deprivation period or earlier access to feed and water. Since broiler chicks need longer periods of time to fully recover from such a long-term deprivation from feed and water, it is recommended to avoid severe shortage in supplying feed and water during the neonatal period. More research is needed to determine the separate effects of water or feed deprivation on the gastrointestinal development, performance and also carcass chemical composition of broiler chicks.
